Neuronal A1 receptors mediate increase in extracellular kynurenic acid after local intrastriatal adenosine infusion.
The naturally occurring purine nucleoside adenosine has pronounced anticonvulsant and neuroprotective properties and plays a neuromodulatory role in the CNS. Kynurenic acid (KYNA) is an astrocyte-derived, endogenous neuroinhibitory compound, which shares several of adenosine's properties. In a first attempt to examine possible interactions between these two biologically active molecules, adenosine was focally applied into the striatum of freely moving rats by reverse microdialysis, and changes in extracellular KYNA were monitored over time. A 2-h infusion of adenosine increased KYNA levels in a dose-dependent manner, with 10 mm of adenosine causing a twofold elevation within 1 h. This effect was reversible and was effectively blocked by coinfusion of the specific A1 adenosine receptor antagonist 8-cyclopentyltheophylline (100 microm). In contrast, coinfusion of adenosine with MSX-3 (100 microm), an A2A receptor antagonist, did not affect the adenosine-induced increase in KYNA levels. Local striatal perfusion with the A1 receptor agonist N6-cyclopentyladenosine (100 microm) mimicked the effect of adenosine, whereas perfusion with the A2A receptor agonist CGS-21680 (100 microm) was ineffective. Finally, we tested the effect of adenosine (10 mm) on extracellular KYNA in striata that had been injected with quinolinate (60 nmol/1 microL) 7 days earlier. In this neuron-depleted tissue, perfusion with adenosine failed to affect extracellular KYNA levels. These data demonstrate that adenosine is capable of raising extracellular KYNA in the rat striatum by interacting with postsynaptic neuronal A1 receptors. This mechanism may result in a synergism between the neurobiological effects of adenosine and KYNA.